2) and aortic insufficiency (PE -16.7; 95% CI -26.4, -7.0) added independent predictive information. Explanatory power (r 2) for models using clinical and demographic variables was .27 and increased after inclusion of echocardiographic data to an r 2 of .35. Results in the subset of patients (n --148) with acute coronary syndromes such as unstable angina or myocardial infarction were qualitatively similar. Selected factors (tales on examination, electrocardiographic changes suggestive of ischemia, and moderate to severe mitrai regurgitation) also predicted which patients would die or have a decline in their functional status. In multivariate analysis, only rales remained an independent predictor of poor outcome (odds ratio 2.4; 95% CI 1.2, 4.5). other outcomes, such as functional status, that contrib ute significantly to patient satisfaction and health-related quality of life and may also be useful as prognostic indica tops. Several instruments are available to allow physi cimls to measure patients" perception of their physical functioning in a manner that correlates well with obJec tive testing, r and is sensitive to therapeutic changes, r The relation between these functional status measures and the echocardiographic evaluation often obtained in pa tients with chest pain is not clear, although some infor mat/on is available from studies of patients with congestive heart failure (CHF). e~lz
E
chocardiographic factors such as left ventricular (LV) function and the presence of significant mitral regur g/tat/on are important predictors of mortality in patients with myocardial infarction (MI) or an acute chest pain syndrome, lm There is growing appreciation, however, of other outcomes, such as functional status, that contrib ute significantly to patient satisfaction and health-related quality of life and may also be useful as prognostic indica tops. Several instruments are available to allow physi cimls to measure patients" perception of their physical functioning in a manner that correlates well with obJec tive testing, r and is sensitive to therapeutic changes, r The relation between these functional status measures and the echocardiographic evaluation often obtained in pa tients with chest pain is not clear, although some infor mat/on is available from studies of patients with congestive heart failure (CHF). e~lz
The strength of the correlation between results of noninvasive imaging and functional status has important repercussions for clinical assessment of these patients and for trials of pharmacologic or therapeutic interven tions, For example, if LV function strongly predicts functional status, particularly in patients with acute coronary syndromes such as unstable angina or MI, this informa t/on may help guide clinical decisions about further assessment or intervention. Physiologic measures such as LV ejection fraction are also often used in addition to mor tality or as surrogate end points in clinical trials, but their ability to predict vital functional status outcomes remains uncertain. Conversely, a weak correlation between echo cardiographic information and future functional status suggests that echocardiography and measures of func tional status provide different, complementary information concenfing patient outcome mid that direct measurement of functional status is necessary. To determine the relation between echocardiographic factors and self reported mem sures of functional status, we prospectively studied 333 patients with acute chest pain.
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METHODS
Patients 30 years of age or older presenting to the Emergency Department with a chief complaint of chest pain in the absence of trauma or chest x-ray abnormalities were eligible for enrollment in the Chest Pain Study, a multiphase investigation of optimal diagnostic and treatment strategies in this population. 1:-:c_, Patients were eligible for the current study if they were admitted to a moni tored setting for evaluation on enrollment days between October 1991 and December 1992. Of the 709 eligible patients who visited on enrollment days, 40 patients (6%) were not approached, for example, because the patient had been discharged previously or because the physician caring for the patient requested that the patient be ex cluded. In 164 (23%) of the cases, patients declined to participate. In the remaining 505 patient visits (71%), echocardiographic studies could not be performed owing to logistic difficulties in 12 cases, and 27 studies were technically insufficient for accurate interpretation, leaving a cohort of 466 patient visits associated with interpretable echocardiogranls, In 333 cases, patients consented to a face to face interview during their initial hospitalization and a telephone interview at I year after hospitalization. The interview included the Medical Outcomes Study 36-Item Short Form (SF 36) health inventory, :l a generic health status instrument with a physical function (PF) subscale. The PF subscale generates a numeric score between 0 and 100, with 100 denoting optimal function. Patients were asked to answer questions about their health status for the period of the month prior to the chest pain episode, At 1 year, survival status information was available for 96% of the cohort, and 14 patients (4%) had died. Seventy one percent of the survi vors completed the 1-year follow-up interview.
Clinical data for each patient were collected prospec tively by the Emergency Department physician or by a research nurse using the data collection protocol of the Chest Pain Study.iS The electrocardiograph (ECG) findings were considered new unless their presence previous to the index presentation could be documented, Early twodimensional and color Doppler echocardiography was also completed on each patient on the day of or the day after admission, either on clinical grounds or for the purposes of this study (mean 21.0 h, median 22 h). Standard views, in cluding parasternal long and short axis, apical fou~ and two-chamber views, were recorded on Hewlett-Packard Sonos 1000 and 1500 machines (HewletEPackard Co., An dover, Mass.).
Echocardiographic Analysis
Echocardiograms were azlalyzed independently by two experienced echocardiographers without knowledge of the clinical information. Qualitative categorical data such as those routinely used in clinical practice were collected concerning left and right ventricular (LV and RV) function, and valvular disease such as aortic, stenosis, aortic regurgitation, mitral stenosis, and mitral and tricuspid regurgitation. For example, LV function was de fined as normal (estimated ejection fraction >5($Yo), mildly depressed (ejection fraction 40o/0-50o/0). moderately depressed (ejection fraction 3($Yc~39%), or severely depressed (ejection fraction <30%). Mitral regurgitation was graded visually as none. mild. moderate, or severe, predominantly on the basis of the color Doppler appearance of the Jet in relation to left atrial size. ~ Regional myocardial function was assessed by a wall motion scoring system modified from Edwards et al. and Nishimura et al. :s-zs The LV was divided into 14 segments, and each was assigned a score (1 norulal. 2 hypokinetic, 3 = akinetic, 4 = dyskinetic). Segment scores were added and then divided by the number of segments analyzed, generating a "wall motion index" (WMI) ranging from 1 to 4. Data from both observers were combined, and discrepancies in these categorical data or in individ ual segment scores were resolved by a third independent reader. Intraobserver and interobserver variabilities for this cohort have been reported previously, ~e' and were good to excellent with concordance rates of 77% to 99%. Intraclass correlation coefficients for continuous variables ranged from 87% to 96% with weighted K of 0.61 to 0.95 for categorical variables.
Left ventricular size was estimated visually. One reader also measured M mode or two dimensional septal and posterior wall thickness and end systolic and end diastolic dimensions.
Definitions
Detailed data concerning definitions of outcomes in the Chest Pain Study have been published previously, is, 15 The presence of acute MI was based on these criteria, in cluding characteristic evolution in serum enzyme levels, ECG changes, or sudden unexplained death. In addition. acute MI was diagnosed in patients who received repeffu sion therapy with intravenous thrombolysis or primary coronary mlgioplasty if the patient had new ST-segment elevation that evolved over the next day, and if the patient had 100% occlusion of the infarct related artery, an echo cardiographic wall motion abnormality that corresponded to the acute ECG changes, or an elevated total creatine kinase level and an MB isoenzyme above 2.5% of the total creatine kinase level with characteristic evolution.
Analysis
The population distribution of clinical, echocardio graphic, and functional status measures was assessed by proportions for categorical variables and means and standard deviations for continuous variables. Patients who died before the 1 year time point were assigned a PF sub scale score of 0 at 1 year, as suggested by Fletcher et al, :~ The unadjusted relation between clinical and echocardio graphic factors and functional status was explored by univariable linear regression analyses using 1-year functional status indices as the dependent variable and was considered significant at a level ofp < .05 (SAS Institute, Cary, NC). Because multiple variables were explored, one would normally adjust p values with a Bonferroni eorree tion, for example. However, to minimize the chances of missing potential confounders, we included all explanatory variables with conventional p values < .05 as candi date variables in our multivariate analyses, as well as po tential confounders that did not achieve this p value. Therefore, p values marginally smaller than .05 should be interpreted with caution.
Multivariable modeling was also performed in a stepwise forward selection process (entry criteria p < .05, re tention criteria p < .05) to identify clinical and echocar diographic factors that were independent predictors of functional status at 1 year. A "best" clinical model was created using the clinical factors identified through this process, and the ability of echocardiographic factors to improve on the predictive capabilities of this model was assessed by a stepwise forward selection process of echo cardiographic variables, Candidate clinical mid echocardiographic variables included all factors associated with the outcome to a level ofp < .20 in univariate analysis. A similar mlalysis was conducted in the subset of patients with acute coronary syndromes as defined by a discharge diagnosis of unstable angina or MI.
Changes in functional status over the year between initial presentation and follow up were analyzed in two ways. In the first, the SF 36 PF score at 1 year was sub tracted from the score at initial presentation to create a change score, with deaths assigned a 1 year score of 0.
Clinical and echocardiographic predictors of this change score were identified by univariable and multivariable regression analysis. In addition, an index designed to iden tify patients with a worsened functional outcome over the course of the year was created and tested by logistic regression. This index was considered positive if patients died or if survivors decreased more than 6.5 points in self-reported PF score, as a change of more than 6.5 points in the PF subscale is considered outside the 95% confidence interval (CI) for an individual patient score. :~ This latter approach has the advantage of avoiding potentially undue influence in change scores by assigning deaths a score of 0 at 1 year. All models are presented as parameter estimates or odds ratio (OR) with 95% CI.
RESU LTS Baseline Characteristics
Average age in the study cohort was 60 years with a slight predominance of men ( 
Distribution of Functional Status Measures
Functional status scores at the time of initial presentation included an average PF subscale score of 60 + 31 points on a scale of 0 to 100 (Table 2) . When initial func tional status was compared for patients with and without 1-year functional status data. no significant differences were noted. At 1 year, the average PF subscale score was slightly higher at 62 points, In 69 cases, patients had a worsened functional outcome as defined previously (death or > 6.5 point decrease in PF scale).
One-Year Functional Status
Clinical and echocardiographic predictors of PF scores at 1 year (Table 3) included age: gender: race: history of angina or MI: Charlson Comorbidity Index score: rales on examination: WMI: LV function, size. and wall thickness: LV dimensions: RV function: and the presence of sub stantial aortic, mitral, or tricuspid regurgitation, However, the single strongest predictor for the lyear value of the PF subscale was the score at initial presentation with an r ~ value of ,44. A discharge diagnosis of acute MI. unstable mlgina, or an acute coronary syndrome (acute MI or unstable angina) was not predictive of PF score at 1 year.
Multivariable models using 1-year functional status measures as the dependent variable are shown in Table 4 , Demographic and clinical characteristics such as age, gender, race, the presence of rales, and the degree of comorbidities all were independent predictors of the PF score at 1 year. In addition, the presence of aortic insuffi ciency or of severe LV dysfunction on echocardiogranl was an independent predictor of the PF subscale score. On av erage, patients with aortic insufficiency had PF scores that were lower by 16.7 points in this model, and patients with severe ventricular dysfunction had scores almost 28 points lower. These parameter estimates exceeded those for clinical factors such as rales (parameter estimate [PE] 10,7: 95% CI 20,1, 1,4) or comorbidity score (PE -7.5: 95% CI -10.0, -4.9). Models using only clinical and demographic variables had modest explanatory power expressed as an r ~ of .27, Inclusion of echocardiographic 7,0). remained independent predictors. Cross generalizabflity of the final model (Table  4) was assessed by metals of a bootstrap analysis, mid an analysis using 500 bootstrapped samples yielded qualitatively similar results. 
Predictors of Change in Functional Status
Univariable clinical and echocardiographic predictors of change scores in physical function included ischemic changes on ECG (PE -7.8: 95% CI -14.7, -0.9), severe LV dysfunction (PE 15.4: 95% CI 30,2. 0.5). and substantial valvular regurgitation such as moderate to severe aortic insufficiency (PE -38.4: 95% CI -64.4, -12.4) or severe tricuspid regurgitation (PE 24,2: 95% CI 47.7. -0.6). In multivariate modeling, ECG changes suggesting 
Subset Analysis in Patients with Unstable Angina or Myocardial Infarction
In the 148 patients with a discharge diagnosis of unstable angina or MI. results were qualitatively similar to those in the cohort overall. Several clinical and echoca~ diographic factors predicted 1-year functional status including gender, race. comorbidity score, rales on examination, WMI, LV function and size, aortic insufficiency, and mitral insufficiency, In multivariable analysis of this smaller subset, three clinical factors, gender, comorbidity score, and rales on examination, remained independent predictors. The presence of aortic insufficiency and severe LV dysfunction added incremental predictive information (model r; = .44). found that the angiographic extent and severity of disease showed only weak correlation with functional status as measured by the Duke Activity Status Index (DASI) and that angiographic variables did not add independent information in predicting functional status after factors such as age and gender had been considered. ;'-~ The current study explores the relation of echocardiographic information to selSreported health status in pa tients with acute chest pain and in the subset of patients with documented acute coronary syndromes. Several echocardiographic factors correlated significantly with physical function at 1 year, but coefficients were modest, implying that echocardiography mid measures of functional status provide different, complementary informa tion concerning patient health status. In multivariable models, clinical factors such as age. race. rales, mid the presence of comorbidities were independent predictors, but were only moderately predictive of functional status at 1 year, Regurgitant valvular disease or severe LV dysfunction were also independent predictors associated with large parameter estimates, but with relatively small incre mental improvement in the predictive capabilities of the model. These conclusions held true for the subset of pa tients with acute coronary syndromes as well as for the cohort overall, This suggests that direct measurement of functional status is necessary to provide more complete evaluation of patient outcome and for studies of the im pact of therapeutic interventions.
DISCUSSION
As in other studies, ;'-~ women reported lower PF sub scale scores than men even when age was taken into ac count, Although the reasons for this gender discrepancy cannot be elucidated from the current study, the findings emphasize the importance of obtaining baseline values for functional status from which change can be measured.
Neither clinical nor echocardiographic factors were accurate predictors of change in functional status over the course of the ensuing year. This was true regardless of whether change was assessed in terms of change scores over the course of the year following presentation 
